Circumstellar Calcium around
WD [124-293: The Last Gasp of a Dying
Planetary System
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We can learn just as much about planet
formation in the last |2 Gyr of a planetary
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Dusty and Gaseous VWDs

Dynamical constraints on the geometry: flat discs with an outer radius of ~ 1Re
=> within the tidal disruption radius of the WD

Gansicke et al. 2006, Science 314, 1908; Gansicke et al. 2007, MNRAS 380, L35; Gansicke et al. 2008, MNRAS
391, L103; Melis et al. 2011Ap] 732, 90; Hartmann et al. 2011, A&A 530, 7; Gansicke et al. 2011, Science 314,
1908; Gansicke 2011, AIPC 1331, 211
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Survival of Planetesimals
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How do you get asteroids in?

Orbital Chaos 5 . =l1AUF.

1 A star loses mass as it evolves
into a white dwarf, causing the
planets’ orbits to expand.

1 AU, or astronomical unit, is the
distance from Earth to the Sun.

Note the scale change on each of
these three panels of a computer
simulation. ; .

Unstable Planets

! 4 2 The orbits become
JP unstable, chaotic.

‘ 3Whllo one planet stays relatively
near the star, the second is ¢
A into a distant, elliptical orbit.

Debes & Sigurdsson (2002)

© IMAGE: John Debes, Penn State
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Exterior Resonances
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Interior
Resonances
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* Asteroid

Debes,Walsh, & Stark (2012)
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Optical Spectra of WDs
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Asteroids around polluted WDs?

photospheric
Ca
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Ruling out the intervening ISM
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Gas at <60 Rwp
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Steady State Accretlon
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Summary

® VWDs show evidence of planetary systems
through dust, gas, and photospheric pollution

® WD |124-293 is the first example of a cool
WD with circumstellar gas absorption, thanks
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